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WHY LANDSLIDES ?
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▸2004 – 2016: around 56 
thousand deaths (Froude et 
al., 2018).

▸US: 2-4 billion $ per year 
(USGS).
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▸Earthquake and intense rainfall can 
trigger multiple landslides events 
(MLE). 

▸MLE can damage wide areas in a 
short time span.

Source: https://blogs.agu.org/

MULTIPLE LANDSLIDE EVENTS



MULTIPLE LANDSLIDE EVENTS
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Location Year Trigger Number of landslides

Wenchuan, China 2008 Earthquake *100,000

Rio de Janeiro, Brazil 2011 Rainfall 3,622

Rasuwa, Nepal 2015 Earthquake *21,000

New Zeland 2016 Earthquake *10,000

Dominica 2017 Rainfall 9,960

Hokkaido, Japan 2018 Earthquake *8,000

Palu 2018 Earthquake 7,063

Papua New Guinea 2018 Earthquake *10,000

Kerala, India 2018 Rainfall 4,728

Kodagu, India 2018 Rainfall 343

* approximately



LIMITATION OF OPTICAL DATA
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PURPOSE OF THE STUDIES
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▸Overcome weather-related 
limitations of optical data for rapid 
landslide detection and mapping.



SAR VV AMPLITUDE
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HOKKAIDO, JAPAN
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CONVOLUTIONAL NEURAL NETWORKS (CNNs)
11

▸Applications:

• Face recognition on social 
media.

• Object detection for self-
driving cars.

▸Main requirement:

• Huge dataset of labeled 
images.
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LANDSLIDE SEGMENTATION
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CONCLUSIONS
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▸DL and pre- / post- event amplitude SAR data (VV) allows to automatically 
detect and map landslides also in presence of cloud cover.

▸Limitations due to geometric distortions.

▸Relevant benefits:

• Greatly reduces response time of emergency 
operators.

• Potentially allow to create historical records with 
location and timing of landslide occurrences.
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